Endocrine receptors as targets for new drugs.
Increasingly detailed knowledge of cellular signalling pathways is providing a sound basis for the development of specific drugs aimed at selected components of the pathways. Many of these targets are receptors and the multitude of hormone receptors makes endocrine functions a rich proving ground for this research. This article reviews a recent meeting (Insights into Receptor Function and New Drug Development Targets; 5th Endocrinology Colloquium of the Fondation Ipsen, Paris, December 5, 2005) where progress in defining suitable targets for drug therapies in the endocrine system and in designing drugs for some of these targets was discussed. Although the family of G-protein-coupled receptors, ubiquitous in the endocrine system, was the central focus, comparisons with other receptor families were made. Many mutations affecting genes coding for receptors or other components of signalling pathways have been found in a wide range of endocrine disorders including obesity, parathyroid malfunction, disorders involving thyroid-stimulating hormone and follicle-stimulating hormone, and tumours in the anterior pituitary, as well as in many types of cancer. These are being used to dissect the normal control mechanisms as well as to provide information for the development of selective drugs. Recently identified mutations that affect the intracellular traffic in newly synthesised receptors open up possibilities of another dimension of cellular regulation of signalling. Both the discovery of hormones such as apelin and its pairing with an 'orphan' receptor, and the unexpected action of a drug against cannabinoid receptors point to further levels of complexity in cardiovascular regulation. Deeper understanding of the evolution of receptor families and of the molecular mechanisms of signal transduction is enabling the design of highly specific agonists and antagonists. Pharmacological intervention is not limited to the ligand-receptor interaction but can extend to inhibition of selected steps in the intracellular pathway, such as the regulation of G protein deactivation. The progress in this area is both leading to improved treatment for a range of endocrine disorders and serving as a model for the study of signalling in other physiological systems.